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Abstract 
This study reported Grade 12 students’ technological capabilities in teaching and learning about electromagnetics through science 
technology and society (STS) approach. The participants were 40 Grade 12 students in Pratay, Nakonratchasima, Thailand. The 
teaching and learning about electromagnetics through STS approach had carried out over 5 week period. The electromagnetics 
unit through STS approach was developed based on framework of Yuenyong (2006) that consisted of five stages including (1) 
identification of social issues, (2) identification of potential solutions, (3) need for knowledge, (4) decision-making, and (5) 
socialization stage. Students’ technological capability was collected during their learning by participant observation, students’ 
task, teacher and students’ interview and teacher’s reflection writing. Their technological capability was analyzed using students’ 
model for doing their tasks including modeling, planning, skills, and evaluation. The findings revealed that students showed their 
various model for solutions about electromagnetics application. Students not only applied the concept of electromagnetics into 
their model but also economics, laws, art and others. The paper will discuss implications of these for science teaching and 
learning through STS in Thailand. 
© 2012 Published by Elsevier Ltd. 
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1. Introduction 
Presently, science takes part in our society on an enormous scale. All areas of our lives, both living and 
working were required science and technology. Devices in our homes and offices are the products of applying 
scientific and technological knowledge. Scientific knowledge suggests people try to understand the natural 
phenomena, and support people’s logical, creative, and critical thinking. Scientific thinking would support people to 
make decisionson societal issues by validating information and using empirical data through scientific processes. It 
would be mentioned that people are living in culture of science and technology. It is knowledge based society. All 
people need to develop the scientific and technological literacy. In order to provide citizens with the ability to 
understand the nature of science and technology, the goal of Thai science education is to enable students to think by 
considering the relationship between science technology and society (IPST, 2002).   
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The goal of Thai science education is to enable students to must understand science in level of 
multidimensional scientific and technological literacy in order to meet agreement about issues of science technology 
and society that affect living across the world.  The Thai science content standard has seven goals.  Four of them 
relate to the relationship between science, technology and society.  These four goals of science instruction are: 
 To understand laws and principles of fundamental science; 
 To realize interplay between science, technology, human kind and the environment; 
 To apply understanding about science and technology for use and survival in society; 
 To acquire the characteristics of the scientific habit of mind, ethic, merit, and value for use of the 
creative knowledge of science and technology (IPST, 2002: 5). 
The vision of science learning for Thai students included an awareness of interplay science, technology and 
society.  Science learning is life long learning. So, the science classroom emphasize teaching and learning in real life 
situation and using local information.  Students can learn science in multidimensionality views, study natural 
phenomena, and scientific issues in society.  They can learn to administrate sustainable natural resources. The goal 
and vision of the Thai science education suggested science teaching and learning to emphasise with the relationship 
between science, technology and society; and life long learning (IPST, 2002).   
Science teaching and learning through science technology and society (STS) approach is about making 
sense out of life today and for the future. It also expected to fill a critical void in the traditional curriculum  the 
social responsibility in collective decision making on issues related to science and technology. Such issues require a 
harmonious mix of scientific-technical elite with an informed attentive citizenry. Together both groups will need to 
make complex decisions that involve the application of scientific knowledge, technological expertise, social 
understanding, and human compassion (Aikenhead, 1994). Using STS approach for science teaching and learning in 
Thailand would allow students to learn as life long. They would have awareness of interplay science, technology 
and society. It may enhance students live when they realize they can apply aspects of science, technology and other 
related knowledge into their local community (Yuenyong and Narjaikaew, 2009). STS studies are grounded in 
socio-technological understanding, that is, systematic knowledge of the mutual relationship between technical 
objects, the natural environment and social practice. Because technology is a key element of STS, it is expected that 
thephilosophy of technology (in particular the volition  domain) will have implications for STS studies (Ankiewicz, 
Swardt, and de Vries, 2006). 
Science Technology and Society (STS) Approach of Science Learning  
According to the different goals of STS there are several ways of attaining STS objectives (Aikenhead, 
and learning is started from society realm and moved to acquiring technology, and science concepts and skills. 
Finally, students have chance to take action in society. Yuenyong (2006) developed science unit through STS 
approach that consisted of five stages including identification of social issues, identification of potential solutions, 
need for knowledge, decision-making, and socialization stage. 
(1) Identification of social issues stage.  This stage is designed to focus student attention and attitudes on 
learning about electromagnetic.   The STS instruction has to begin in the realm of society.  Instruction will be begun 
by posing issues related to energy use in society.  These questions or problems of social issues need to be solved by 
citizens.  For energy concept, the issued of saving energy and the social problem related generating power should be 
brought into classroom by various strategies such as informing situation related these issues from posing in 
newspaper; posing the social questions related these issues for allowing students to participate in public decision-
making; seeing social problem by taking field trip. 
(2) Identification of potential solutions stage. Students plan to solve the social problem related to 
electromagnetic.  This stage supports students to concern with the technological aspects for find the possible 
solutions.  Technological aspects are skills to support student decision making.  Students need to think of what, why, 
and how ideas, design, systems, volition of application scientific knowledge work for that social problems.  
-play brain storming, searching information 
via internet, and discussion with expert (e.g. engineers or scientists). 
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(3) Need for knowledge stage.  This stage involves developing scientific knowledge.  Social questions and 
technological knowledge create the need to know some science content.  Electromagnetic concept was formulated in 
many strategies to help students to understand the technology and social issues.  The strategies, for examples, 
include reflection reading document provided by teacher, and lecture.  To give feedbac
about electromagnetic concept, the short quiz will be taken after class at this stage. 
 (4) Decision-making stage.  This stage involves student in making a decision on how to use energy 
knowledge and technology as solution of the social problem.  This aspect public rhetoric about energy related 
choose between alternatives and in a 
-play, and brain storming to allow students designing the possible 
solutions . 
(5) Socialization stage.  Students need to act as people who are a part of society by reporting their proposal 
for solving problem.  Student might exhibit their solution in public by produce a poster, a newspaper article or a 
plan, present science project.   
The nature of technology 
A philosophical basis for technology education probably extend what the technology is. Technology could 
be viewed as artifacts, knowledge, activities, and volition (de Vries, 2007).  
The nature of technological artefacts is by ascribing to them a dual nature. Artefacts have a physical nature 
(length, weight, colour, structure, geometry, etc.) and at the same time a functional nature (they are objects that 
allow us to use them for a specific purpose). In fact the purpose of design can be described as finding a right match 
between these two. In other words, designers seek for realising objects that have a physical nature that fits with the 
intended functional nature. But users in fact also deal with the relationship between the physical and the functional 
nature when they seek ways to use the artefact. For this reason in the ontology of artefacts we distinguish between 
the proper function (which is the one that the designer had in mind when designing the artefact) and accidental 
functions (other ways that users find to use the artefact). For a screwdriver the proper function is to turn screws, but 
many people will use it to open lids of tin cans (that is an accidental function). Good designers will not only take 
into account the proper function, but they will try to anticipate in what other ways people may use the product, if 
only to prevent that accidents may happen (this is a particular issue in the USA, where companies can be litigated 
for unexpected dangerous use of products). The concept function and the difference between proper and accidental 
function is certainly basic enough to deserve attention in education about design. 
Technological knowledge is problematic in traditional epistemology. This is because traditional 
epistemology is mainly based on scientific knowledge. Here again we see an important difference between 
technology and science, which justifies a distinct place for technology in the school curriculum. In traditional 
epistemology knowledge is defined 
around the earth, we will in the first place have to believe this (otherwise it makes no sense at all to say that we 
ion for that belief (we accept the fact that so many others 
 runs an hour behind, other will not accept 
definition by making clear that the justification and truth of our beliefs may coincide only by accident. If we take a 
look at our  idle  
technological knowledge could be viewed as descriptive and normative. Descriptive view is knowledge of the 
physical nature. Normative technology includes knowledge of the functional nature, knowledge of the relationship 
between physical and functional nature, and knowledge of process. 
Technology could be viewed through activities. The activity includes designing, making, and using or 
evaluating.  
 Designing 
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 Traditional: analysis-synthesis-evaluation 
 Modern: complex, non-linear process 
 Making 
 Materials, energy, information 
 Using/evaluating 
 
Volition is another view of technology. Technological aspects, therefore, are skills to support people with 
their decision making.  The understanding of what, why, and how ideas, design, systems, volition of application 
scientific knowledge and other knowledge (e.g., philosophical, sociological, political, economic, humanistic aspects 
and so on) work becomes key aspects of surviving in society.  For example, citizens have to make decision about 
energy issues (e.g. energy use, saving energy, and pollution) that requires technological ideas and understanding. 
sen, 1997). This view generated the relationship 
between technology and our human will. These include (1) technology support extension of the human body and 
mind; (2) technological impact on culture or society; and (3) technology depends on values (e.g. ethical and 
aesthetical values).  
Technological capability 
Jones (1997) argued that technological capability was explored through students carrying out problem-
solving activities in a variety of contexts. Technology is concerned with complex and interrelated problems that 
involve multiple variables that are technical, procedural, conceptual and social (Hansen &Froelich, 1994). The 
development of a technological solution is a complex activity that involves identifying problems, gathering 
information from a variety of sources using a variety of techniques, exploring ideas, modelling and testing, 
evaluating and other activities. Modelling is a key feature of technological capability (Kimbell, Stables, Wheeler, 
Wosniak& Kelly, 1991). McCormick, Murphy and Hennessy (1994), define the three purposes of modelling as to 
evaluate, to think through and to communicate, with 2D modelling important in forcing the students to consider 
oblems they define and 
the solution they seek (McCormick et al., 1994). Kimbell et al. (1991) found that students often failed to produce a 
working prototype because of a lack of knowledge e.g. electronic knowledge. The ability to utilise knowledge was 
lim
was an obstacle in the technological activity. McCormick et al. (1994) indicate that classroom management, 
classroom culture and teacher subculture can interfere with student learning in technology. Stables (1995) highlights 
the way in which the culture of the school and the classroom influence the amount of responsibility students are 
given in their design and technology tasks. The openness of the activity of the activity can also affect student 
approaches to problem-solving (Simon & Jones, 1991). The more open and large the task might be (e.g., designing a 
playground), the more the students can end up getting lost with the multiple demands of the technological problem 
(Kimbell, 1994). This research will focus on the way in which students approach technological activities in a 
number of settings across a number of age ranges. Regarding technological activities, Jones (1997) suggested the 
interesting view of analyzing technological capability. His process of analyzing consists in three ways:  
 student response to the requirements of the technological activity; 
 total process of students carrying out the technological activity; 
 influences on that process. 
 
Research Questions :  
In order to enhance students to realize to applied science and other related knowledge for their local 
society,  teachers may enhance students to gain their technological capability through science learning. Teaching 
science through science technology and society (STS) approach may allow them to learn science while developing 
their technological capability. Therefore, the research question: 
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How does through STS 
approach? 
 
2. Methodology  
This research is conducted regarding the interpretive paradigm. Interpretive research seeks to describe and 
interpret human behaviour based on their natural setting rather than form laws about it (Marriam, 1998; Cohen et al., 
2000). Concerning the issue of dependability, therefore, a clear description of how data was obtained and open 
acknowledge of context should be taken into account. As the process of interpretation, this research aims to interpret 
cal capability during their learning about electromagnetic through Yuenyong (2006) science 
technology and society (STS) approach.  
2.1. Participants 
The participants were 40 Grade 12 students in Pratay, Nakonratchasima, Thailand. 
2.2. Methods of Inquiry 
The teaching and learning about electromagnetic wave through STS approach had 
carried out over 5 weeks. The units included: (1) Generating electomagnetic wave, (2) What is an electomagnetic 
wave?, (3) Electromagnetic wave and mobile phone, (4) Electromagnetic wave and safety, (5) Fun with 
electromagnetic wave, and (6) Electromagnetic wave and human needs.  were 
 during their finding solutions of human needs in each learning 
unit of Electromagnetic wave. Tools for interpretation included 1) participant observation, 2) individual and group, 
and informal inte  
3. Findings 
ing designing, acting, and applying.  
The p
solutions for issues related to electromagnetic wave. Regarding Jones (1997), this process could explain st
capabilities under three ways including (1) student response to the requirements of the technological activity; (2) the 
total process of students carrying out the technological activity; and 
capabilities related to electromagnetic could be analyzed as follows: 
3.1.  Student response.  
The student response to the requirements of the technological activity was analyzed using significant 
features including (1) proposing model or task, (2) reasons for choice of model or task, and (3) selected model or 
task. Data analysis found that students proposed various kinds of model or tasks depending on their interests as 
showed in the Table 1. These proposed models could be classified into three categories. These include (1) safety 
such as a thief warning signal, weapon scanner, electromagnetic wave absorber; (2) gaining knowledge such as short 
film, radio programmes, and village radio; and (3) luxury devices such as wave loosing weight set, lightening zip, 










Rationale for those proposing models Result model after intervention 
1.Safety 
 Thief warning signal, 
  Weapon scanner, 
  Electromagnetic wave absorber, 
 Spy bug, 
 Engine for controlling human 
behaviour 
 Requirement of communities or 
society 
 Regulating their communities and 
using the law 
 Thai culture and society 
 Weapons or metal scanners 
2) Gaining knowledge 
 Short film,  
 Radio programmes,  
 Village radio, 
 Brochures  
 Awareness on hazardous or effect of 
electromagnetic 
 Personal aptitude or talent and 
interesting 
 Surviving in Thai culture and society 
 Prior knowledge related to 
electromagnetic  
 Radio program 
 Cartoon book 
 Brochure of studying electronics 
3) Luxury devices  
 Wave loosing weight set,  
 Lightening zip,  
 Controlled car toy for pet, 
  Remote control for home devices  
 Awareness on advantage of 
electromagnetic  
 Convenience for surviving 
 Personal aptitude or talent and 
interesting 
 
 Remote control for home devices 
 Solar cell toy car  
 Radio program in their house 
3.2.  Total process.  
In representing a large amount of data from a variety of sources to explorestudent technological capability, 
this research has found it valuable toanalyse the process of technological problem-solving by developing the concept 
of a student pathway. These pa
of technological problem-solving but are interpretedby the researcher from the classroom data. Figure 1 describes 
the pathway used to explore the process used by Grade 12 student class in the research. 
Analysis of the total process of 6 student models reflected what their process of developing those models. 
Total process of students who carried out the technological activity could be categorized into 4 pathways as showed 




Model categories pathway for process of technological problem-solving 
Category 1 
 Solar cell toy car 
 Radio programmes 
 Comic books 
Category 1 pathway: 
1-2-3-4-5-6-7-8-9-10-7-11-12-13-14   
Category 2 
 Weapon or metal scanner 
Category 2 pathway: 
 1-2-5-6-7-10-11-12-13-14 
Category 3 
 Radio programmes 
Category 2 pathway: 
1-2-3-4-5-6-7-8-9-10-11-12-1-2-6-7-10-11-12-13-14 
Category 4 
 Remote control for home devices 



















































Figure 1: Total process of technological problem-solving by developing the concept of a student pathway 
 
3.3. Influence 
There are many influences on the way students carry out a technologicaltask. Some cognitive, practical 
and affective influences are represented inthe following diagram, Figure 2. The diagram indicates that influence on 
that process could be interpreted from influence of applying scientific and other knowledge and skills during 
Issue or situation 
1. Analyze situation 
3. Questioning 
2. List possible issues and 
volitions 
4. Planning for investigation 
5. Searching for information 
6. Data analysis 
7. Determine problem 
8. Plan to solve problem 
9. Doing  
10. Evaluating 
12. Constructing model for solution 
11. Design to solve 
problem 
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Figure 2  
4. Conclusion and Discussion  
Regarding Jones (1997), this process could expl  three ways including (1) student 
response to the requirements of the technological activity; (2) total process of students carrying out the technological 
activity; and analysed as 
follows: 
1. Student response. The student response to the requirements of the technological activity was analysed 
using significant features including (1) proposing model or task, (2) reasons for choice of model or task, and (3) 
selected model or task. Data analysis found that students proposed various kinds of model or tasks depending on 
their interest. These models could be classified into three categories. These include (1) safety such as thief warning 
signal, weapon scanner, electromagnetic wave absorber; (2) gaining knowledge such as short film, radio program, 
and village radio; and (3) luxury devices such as wave losing weight set, lightening zip, control car toy for pet.     
2. Total process. Analysis of total process of 6 student models reflected what their process of developing 
those models. Total process of students carried out the technological activity that could be categorized into 4 
pathways.  
3. Influence on that process could be interpreted from applying scientific and other knowledge and skills 
while students were al 
 
Additionally, this study suggested the strength of science learning through science, technology, and society 
(STS). The strengths include (1) science learning regarding the nature of science, (2) awareness of the relationships 
between science, technology and society, (3) raising the importance of student self learning, and (4) scientific 






Special knowledge and 
skills 
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